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1 HIRYEEFE

1.1 HFREHR

i HLUAE S A7 T 3R P b T 5 X HOR F b R S 0 R I b DX AR R L AR 48 81°09'~82°147, b £
35°14'~39°30 " PURR R B R RE Ll R, AU s b T U s, SR AR R 4 T A
BT g R LY i N T, R RS LR RE T O B s I VDR i R A T
“HE R RO A AR TR Al B AR T Y e DX, ko A T TR R PG A bl XA 2SS WO A R
A B,
1.2 HEREUR AR
1.2.1  FXRIEFRBB AL

ARG BT GF-3 B ik TR B ok [ 3R I = 4 T2 R 90 b i A8 2 e e B & LR TR ik T
B AR IRBOHE 202245 5 H 4 H 854> =5 2 ALEU , I H PolSAR Pro 5.1 F1ENVI 5.3 K& IDL =4~
AR AR AR AT AL B, 3 A58 I A 3 | H 3 A ) S TR A B 1%

EDVIIDL PolSAR Pro 5.1 EDVI GF-3 Geocoding
GF-3%#i 5 A SR FA Wb sy A
Fa A B BT > > EAHE
I SLCRA A 5 854
B S S 3 At WS AT

El1 GF-3#iEmLE

122 RFHRIFEFRRBALE

AN FE W2 G E A TR T M PR 2= ()£ 2 (htps://www.gscloud.en/) , EH 2022 4F- 5 H 4 H Landsat8
G A o AT AL AR IR e AR W DL SAE T H A O s BEae o, g tgiE
P REE B G A SRR GG R 2K 53 5 i AR R b W TS R AE L X R A NDVIOH —fb A B
FEH0) NDWIOH LKA EO Sz SIER B AL 18 50 S5 G A B S i R it T W 3EAl . ABFFERHTENVIS.3
BTN B 15, 38 3 B S A bR TR DIN AR e 0 g R TOUZ B S 8 B TH R AL IR 1 B AR S 1 2 5 . R AT
KA K 6 59 B i R BN 5 SO IE R R, e 2 AR UMb 2 B0 S St 38 i . B R Ge A B, o O 4%
ALY NDVI NDWI 2545 B RE % T 2 E LR P AR08 o B KA1 S -3 b AL B, Ry 22 U0 Sk blp ) 32K
B AT HE AR RE A

(OFEBHR B, Y bR XA A W e ) SRR 5 TG Eidls 0 ARWFFERS Landsat 8-OLI %L
PEHE T H— A 958 20 (Normalized Difference Vegetation Index, NDVI) . IH— 1L A 9l 5 5 b Rouse W #EH1 ,

=l (1) R

NIR — Red
JWW—NETEE (1)

Forp, NIR 93 LM B H s Red LGB RS HEL
(2) K AR RAR L, AR IARR B — Bl T T WG 2 i Be AL 20 AN Be vy VA — Ak LU {48 K, T LU Gy
i S5z e K A A 3 G AR T KR AE B . AR IR SE AT Landsat 8—OLL £ 42 U T U5 — fb /K 444 44 (Normalized
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Difference Water Index, NDWI). NDWT X # # 5 J2% /K 7345 B BU A58 , th Mfeeters 75 1996 4R 42 ™, 4

K (2) PR

Green — NIR
NDWI = Green + NIR (2)

o, Green Jy 2% 6 B CHHE s NIR M3t 21 AN B I S

(3) R R BRI, PO AITSE X A 3080 73 i SO SRR DG IS A8 B B R AT R DR I O €

WA AT . TR MR 40 (Salt Index, ST J&: Elhag 42 H 19 11 FhEb MR A R 2 —1 st (3) fis
SI = V'Red X Green (3)

ot Red LG B SUHE ; Green 48 G BESCSHA
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Ik TRTE & REI I, 32 260 T H AR A A AR RN, R MR A TEX — MU R AR R
B IR B DA A B M 1 0 St . AR B BARBESE XA 3 i M) 05 B 5 . A
AR AR 23, SR FHAH T HAR 3 AR AR T H A5 o3l ] T 8 S8 B0 i i Ak 20 ik, L3 30 Rt £k B
B 7 2, 23 9N Freeman 43 . Yamaguchi 43 Van Zyl A HIA o A3 iR JAn&Yang N Huynen I
Barnes1 73 fi# A1 Holm1 53 fi# .

Freeman 73t VE A AR AR T 0 i 1) 28 005 25, i 4o R ThD BRSO BACSR RVAC RO = B A A0, el Sy ) 3
SO B  HC HLE AR AT AE AL LR e M T 7R 30 AR ST AR 2 IZ B 0E ™ . Yamaguchi 43 W 7E it
ety 5] NMRBERUR 73 5 , SEM A% 50 = Wi o AL Y SRy BRE | 0 RS TAFTE S 2 LM 25 M 3 50, 255
%18 AR TR LA BT Freeman 43+ Al Yamaguchi 43X B 7 =X 3 .
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FEFE A At b B AL AR R A U 1Y B O 22 I O A S A 3 = Rl b 5 22 45 B (DDL, ODD, VOL) .
Freeman B Ak 53 7 75 ) FH T840 52 2% 00 i T 17 0 KA RCHE B )75 5. T Freeman 43 fif WU 75 H A HA S0
FRPER R Ak 3

C,=fCou+ fiCu + £.C,, (4)
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S RIBEALERAR I O SR S, RO AT, 76 A FhBCHE 53 A 3k A8 v B AL AR AR 1 0 R R A i o AL AR AR
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231 FJKRMA L E(MLC)
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FEANAEAR T HERGE TR 5 DU e BEAYFRIAESE o 208 0 o A A 2 A R i 25 ] b i AR R MR R T 3R
P 5 S I 0 R AN AR o HAZ O SR R TE T 4 T T e U B M AR 1 S 1) e B 1% R BSGE 1 RE E
TEARFAE 1Y 2 8] A R, B AR 23 28800 5 B AR 1 SR R A A=
232 MALAM(RF)
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K SR B (RS LT B s 45 2%, W R TRz AL RE ) .
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LAl T K R AR R R IEND VL 5 SLYRAEZH S, SRR (I ND VL AR SDIE B & 16T 3 s . il it
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RO ; Freeman 3 Fll An&Yang PR AL 3 5 R0 A w55 W) B9 R IRRCR B . RSB I0 £1g
XF T HAME B PRI G H 2 {F MR LL (SNR) 3 2 VPAN TR A AR MR A 20T B, A B TR PR R 1)
IAERAE T B o ARWFIOREAR W LG B 45 SRR B AL AR AR ST A A 07 e e DR MIE 0 i (9 B SS90 48
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(a) Huynentl 1k 53 i (b) Bames 11tk 43 (¢) VanZy W Ak 53 fi# (d) Freeman 3% 173 fi#
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377t
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37t
3700k

0
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3645’1t 36°50'dL  36°55'dk
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1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
81°20'4% 81°25' 43 81°30'4: 81°35'%% 81°20'7% 81°25" 43 81°30'%% 81°35'4% 81°20"%% 81°25' 7K 81°30'4% 819354k 81°20'7% 81°25" 43 81°30'%% 81°35'4%
(e) Holm IH £k 47 i (f) Yamaguchit £k 53 fi# (g) An& Y anghl Tk 43 fift (h) H/A/Alphatl £k 53t

B4 WUSHERE

WS B ENVIS.3+1DL8.5 473 5% 24 443tk GF-3 BURHEAT (R MR LT3 (R 1) o (51 LU
A5 1Y o R B R B Y e M R AR ORI SR R CEBUE B K BY Yamaguchi_surf,An&Yang_Dbl
Holm1_vol ,VanZyl_ surf,VanZyl_Dbl , Yamaguchi_Dbl 7S/ M#1E 431 .
x1 GF-3WRUFFESTERFMRL

BAR2 An&Yang Freeman 3 Holm]1 huynen VanZyl Yamaguchi H/A/a

surf 32.9805 284.6740 32.0784 57.1063  73.0403 333.0200 345.2550 55.6447
vol 145.7760 91.4847 24.7105 350.4800  78.6073 102.2960 115.0750 126.4870
Dbl 195.2410 320.8920 64.7380 78.2494  84.5021 361.6520 360.6010 114.0650

BEATL AR S A T ] A BE LA B3, et e SR 1) 24k . RIS BIF T A B BEHLAR AR H Fr %
e AT o B o W IEL S TR, GF-3 BUHlE 52 18 24 A M AL FRAE 43 & 3t A AnYang Dbl Freeman_Dbl
AnYang_vol \HolmT33 . Freeman_vol . HuynenT33 , VanZyl_vol iX 6 >4 % 4 3 EC{H UL, AR F 2Pk 5
T 80% , B XS + 48 EC (i A Rl Ak 73 i o

T GF-3 B i Bl , 45 6 B AL AR ARk A A M8 L 530k 26 B [A] (19 An&Yang_Dbl ., Freeman_Dbl |
Holm1T33 il HuynenT33 DU e LR 2 FELS SR (K1 6)
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HR GRS YN LR ], W B8 S 4 R 62 2: 2 B LRI A3 S N R (B iE 4R D4R, LIS BN SB35 ik
B ALY ZR S8 AR ARE R T A B DA s -

ARTFFEXF GF-3 B FE AT WAL 35 43 AN ZRE (I uESE (IRSE , IFKF U-Net I 28 1518038 i BRI 25 5
AT NGRS, Rl XN ZRg SR kA7 AT Ak . L rh AR 58 i fifi H 1Y ToU |, Dice, Loss Fil Recall 45 5 i 42 4n 5]
7 RN
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7 GF-3##EU-NetiRE |4 &ER

K7 2], 5T U=Net R 2 I RSB0 ) 04T 70 4 SR RS HE A AR IR A AR 5 e AR A AR 1y it
AR SRR R B B BN

AWFFEIET GF-3 TR EAE M H] U-Net R 7 I B, DU R i Ak 3% b e R i fk 1 3 o #h i 4k
LI KR AR AR B L A 32 S AR o 6 i FRAE SR U b st R R B EA T 3 (181 8) o

FPE] 8 WA, e HELHE 2 i DX 14 - e ER T A0 1 D0 A ] A, - MR Tt A A1 B vh A 2 P 1 L, S P 9
B AR B FE X 5t Ak A 498 325 A A e FURE S D PG LR RN AR LA B rh R A B Bk Ag B . o
IFFE X AR R 30 bR rb B2 R 35T 1 B 5 35 S5 i DX sl R T AR 5 R 1) B 2 R 35, W oA R o B S B 2
B B A IR AR RE SRt o LT AR A R i T R T, S B LY ph e P AR - e R A S B A
B g 5 R R A SR R R A . BRI B0 L e B0 R R R R - P B R AL -
JEER BT AL B K RS  IX - R Rt - , 55 P AP Si 8 A 4 R AH ]
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Model Total params
mDice mloU mRecall

U-Net 0.711 0.659 0.614 14,791,558
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Model

Kappa 224X Overall Accuracy(%)
U-Net 0.7253 78.2184
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Land Cover Classification and Salinization Level Assessment of Oases in Arid
Regions based on Polarimetric Decomposition of GF-3 SAR Data and Deep Learning
LIU Xiang-yu',ZHANG Fei**,ILYAS-Nurmemet'

(1. College of Geography and Remote Sensing Sciences , Xinjiang University , Urumqi , Xinjiang ,830017 , China
2. College of Geography and Environmental Sciences , Zhejiang Normal University , Jinhua , Zhejiang , 321004 , China )

Abstract: Land use/land cover (LUCC) change is a key scientific issue for understanding human—land
interactions, and its accurate monitoring provides essential support for regional sustainable development decision—
making. This study takes the Keriya Oasis as the study area and constructs a multi-source remote sensing
collaborative classification framework by integrating GaoFen—3 (GF-3) fully polarimetric synthetic aperture radar
(SAR) data, Landsat 8 OLI multispectral imagery, and in situ measurements of soil physicochemical properties. Soil
salinization levels (slight, moderate, and severe) are employed as the core quantitative indicator of land cover quality
and, together with land use types (cropland, vegetation, water bodies, and bare land), form the classification scheme.
By applying eight polarimetric decomposition methods, a random forest-based feature selection algorithm, and a
U-Net deep learning model, this study systematically explores optimal interpretation strategies for land use/land
cover classification in arid oasis environments. The experimental results demonstrate that, compared with traditional
image classification algorithms, the U-Net deep learning framework exhibits a significant advantage in classification
accuracy, achieving an overall accuracy of 78.21% and a Kappa coefficient of 0.72. The model effectively integrates
radar backscattering features, optical spectral information, and soil physicochemical parameters such as soil organic
matter content. By constructing a multidimensional feature space, it successfully addresses the problem of spectral
heterogeneity within vegetation—salinization mixed pixels. The proposed multi-source data fusion—based
classification approach provides a novel technical pathway for oasis ecosystem monitoring. Moreover, the spatial
heterogeneity captured by the classification results offers a robust scientific basis for land degradation control and
resource management decision—making in oasis regions.

Keywords: Convolutional neural network ; GF-3; Polarization decomposition ; Keriya Oasis ; Land use/cover



